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NATIONAL FOREWORD 

This Indian Standard (Part 7) which is identical with ISO 9073-7 : 1995 Textiles — Test methods for 
nonwovens — Part 7: Determination of bending length' issued by the International Organization for 
Standardization (ISO) was adopted by the Bureau of Indian Standards on the recommendation of the 
Geosynthetics Sectional Committee and approval of the Textile Division Council. 

This standard has been published in various parts. Other parts in this series are: 

Part 1 Determination of mass per unit area 

Part 2 Determination of thickness 

Part 3 Determination of tensile strength and elongation 

Part 4 Determination of tear resistance 

Part 6 Absorption 

Part 8 Determination of liquid strike-through time (simulated urine) 

Part 9 Determination of drape coefficient 

The text of ISO Standard has been approved as suitable for publication as an Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention is 
particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should be read as 
'Indian Standard'. 

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current practice is to 
use a point (.) as the decimal marker. 

In this adopted standard reference appears to certain International Standards for which Indian Standards 
also exist. The corresponding Indian Standards which are to be substituted in their respective places are 
listed below along with their degree of equivalence for the editions indicated: 



International Standard 

ISO 139 : 1973 Textiles — Standard 
atmospheres for conditioning and 
testing 

ISO 186 : 1985 Paper and board — 
Sampling to determine average quality 



Corresponding Indian Standard 

IS 6359 :1971 Method for conditioning 
of textiles 



IS 2500 (Part 1) : 2000 Sampling 
procedure for inspection by attributes: 
Part 1 Sampling schemes indexed by 
acceptance quality limit (AQL) for 
lot-by-lot inspection (third revision) 



Degree of Equivalence 
Technically Equivalent 

do 



The conditioning temperature of 20±2°C as specified in International Standards is not suitable for tropical 
countries like India where the atmospheric temperature is normally much higher than 20 °C. It is almost 
impossible to maintain this temperature specially during summer when the atmospheric temperature rises 
even up to 50 °C. In view of the above, IS 6359 : 1 971 'Method for conditioning of textiles' which specifies a 
temperature of 27±2°C for conditioning of the test specimens for the tropical countries like India shall be 
referred. 

(Continued on third cover) 
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Indian Standard 
TEXTILES — TEST METHODS FOR NONWOVENS 

PART 7 DETERMINATION OF BENDING LENGTH 



1 Scope 

This part of ISO 9073 specifies a method for deter- 
mining the bending length of a nonwoven fabric. An 
equation is given for calculating the flexural rigidity of 
the fabric from the bending length. 

The method is not applicable to combination-type 
materials (composites or laminates) in which there 
can be a natural twist. 

NOTE 1 This International Standard describes a test 
method specific to nonwovens. Other International Stan- 
dards applicable to textile, paper, plastics, rubber or other 
materials can also be applied to test certain nonwoven 
characteristics. 



2 Normative references 

The following standards contain provisions which, 
through reference in this text, constitute provisions 
of this part of ISO 9073. At the time of publication, the 
editions indicated were valid. All standards are subject 
to revision, and parties to agreements based on this 
part of ISO 9073 are encouraged to investigate the 
possibility of applying the most recent editions of the 
standards indicated below. Members of lEC and ISO 
maintain registers of currently valid International 
Standards. 

ISO 139:1973, Textiles — Standard atmospheres for 
conditioning and testing. 



ISO 186:1994, Paper and board ■ 
mine average quality. 



■ Sampling to deter- 



ISO 9073-1:1989, Textiles — Test methods for non- 
wovens — Part 1: Determination of mass per unit 
area. 

3 Definitions 

For the purposes of this part of ISO 9073, the follow- 
ing definitions apply. 

3.1 bending length: Length of a rectangular strip 
of fabric, fixed at one end and free at the other, that 
will bend under its own weight to an angle of 7,1°. 

3.2 flexural rigidity: Ratio of small changes in 
bending moment per unit width of the material to 
corresponding small changes in curvature. 

NOTE 2 Flexural rigidity can be calculated from the 
bending length. 

4 Principle 

A rectangular strip of fabric is supported on a hori- 
zontal platform with the long axis of the strip parallel 
to the long axis of the platform. The strip is advanced 
in the direction of its length so that an increasing part 
overhangs the platform and bends down under its 
own weight. The overhang is free at one end, and 
fixed at the other from the pressure applied by a slide 
on the part of the test piece still on the platform. 

When the leading edge of the test piece has reached 
a plane passing through the edge of the platform and 
inclined at an angle of 41,5° below the horizontal, the 
overhanging length will equal twice the bending 
length of the test piece (see annex A), and thus the 
bending length can be calculated. 
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5 Apparatus 

A suitable apparatus is shown in figure 1. 



5.1 Level table. 



5.2 Platform, of width (40 ± 2) mm and length 
(200 ± 2) mm, supported at a height of at least 
150 mm above the surface of the table (5.1). Each 
side of the platform support shall be transparent and 
marked with a line (L-, and L2 respectively; see 
figure 1) running from the end of the platform at an 
angle of 41,5° below the horizontal. 

A mark (D) shall be made on the platform at 
(10 ± 1) mm from the front edge (see figure 1). 

NOTE 3 To avoid adherence of the test piece, the plat- 
form should be coated or covered with polytetra- 
fluoroethylene (PTFE). 



5.3 Steel rule, (25 ± 1) mm, length (350 ± 1) mm 
of width and mass (250 ± 10) g, accurately gradu- 
ated in millimetres, and with a rubber-covered under- 
side. 

NOTE 4 A rule made of steel plate 3,5 mm thick will have 
the correct mass. 

6 Sampling 

Cam/ out sampling in accordance with ISO 186. 

7 Preparation and conditioning of test 
pieces 

7.1 Cut out six test pieces (25 ± 1) mm 
X (250 ± 1) mm with their long edges parallel to the 
textile manufacturing machine direction (MD) and an 
equal number of test pieces with their long edges in 
the perpendicular, or cross-machine, direction (CD). 
The test pieces shall be taken at least 50 mm from 
the edge of the fabric and the test pieces shall be 
handled as little as possible. 



"Steel rule 



-Scale 



Test piece 



D(Mark> 

Front edge of platform 




Platform support 



Figure 1 — Apparatus for measuring bending length 
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NOTES 

5 Fabrics which tend to curl or twist should be conditioned 
before cutting out the test pieces. If the test pieces curl or 
twist seriously, they can often be nnade to lie flat long 
enough for testing by pressing lightly between flat surfaces 
for several hours. 

6 Additional sannples may be taken at an angle of 45° to 
the nnachine direction. 

7 For production control, the nunnber of test pieces nnay 
be linnited to three in each direction (MD and CD). 

7.2 Condition the test pieces and earn/ out the test 
in one of the standard atnnospheres specified 
ISO 139. 



in 



8 Procedure 

8.1 Weigh the test piece and calculate the mass per 
unit area in grams per square metre in accordance 
with ISO 9073-1. 

8.2 Place the apparatus on the level table (5.1). 
Place the test piece on the platform with one end 
coinciding with the front edge of the platform. Place 
the steel rule (5.3) on the test piece with the zero of 
the scale in line with the mark D on the platform. 

Push the steel rule forward so that the test piece 
projects over the front edge of the platform and bends 
down under its own weight. Move the rule forward 
at a constant speed (this can be facilitated by using 
an apparatus fitted with a motorized drive, see 
note 7) until the overhanging end of the test piece 
reaches the two lines on the platform support L-, and 
L2. After an interval of (8 ± 2) s, read on the scale on 
the steel rule the overhanging length of the test piece. 

NOTE 8 Infornnation on a suitable apparatus fitted with a 
motorized drive can be provided by the following associ- 
ations in the nonwovens industry: 

INDA, 1001 Winstead Drive, Suite 460, Cary, NC 27513, 
USA; 

EDANA, 157 av. Eugene Plasky, B-1040 Brussels. 

8.3 Repeat the operation in 8.2 with the other face 
of the test piece up, and again at the other end of the 
test piece, first with the original face up and then with 
the test piece turned over. 

NOTE 9 It may be helpful to place the apparatus so that 
the zero of the scale on the rule lies towards the observer 
and at a level that enables the scale to be read with comfort. 
The position of the end of the test piece relative to L^ and 



L2 may be observed in a mirror suitably placed or attached 
to one side of the apparatus. 

9 Expression of results 

9.1 Taking the bending length to be half the length 
of the overhang, record the four values of the bending 
length for each test piece and from these calculate 
the mean bending length for each test piece. 

9.2 Then calculate the overall mean bending length, 
C, in centimetres, for the six test pieces cut in the 
machine direction. 

Calculate the same parameter separately for the six 
test pieces cut in the cross-machine direction. 

9.3 Calculate the mean flexural rigidity, G, per unit 
width, in millinewton centimetres, separately for the 
machine direction and the cross-machine direction 
test pieces, using the following equation: 

G = m X C^ X 1 Q- ^ 

where 

m is the mass of the test piece per unit area, 
in grams per square metre; 

C is the overall mean bending length, in 
centimetres, of the test piece. 

NOTE 10 In determining this equation, the acceleration 
due to gravity, 9,81 m/s^, has been rounded to 10 m/s^. 

9.4 Calculate the coefficient of variation (ratio of the 
standard deviation to the average) for C and G in both 
machine direction and cross-machine direction. 

10 Test report 

The test report shall include the following information: 

a) a reference to this part of ISO 9073; 

b) all details necessary for the identification of the 
material; 

c) number of measurements taken; 

d) number of MD test pieces tested; 

e) number of CD test pieces tested; 

f) overall mean bending length and coefficient of 
variation of the test material for the machine di- 
rection; 
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g) overall mean bending length and coefficient of i) nnean flexural rigidity and coefficient of variation 

variation of the test material for the cross-machine of the test material for the cross-machine direc- 

direction; tion (CD); 

h) mean flexural rigidity and coefficient of variation j) any unusual features noted during the testing, or 

of the test material for the machine direction deviations from the procedure specified in this 

(MD); part of ISO 9073. 
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Annex A 

(informative) 

Flexural rigidity, bending length and overhanging length 



A.I Flexural rigidity can be expressed as a function 
of the deflection of a cantilever subnnitted to its own 
weight by the following fornnula (only valid for snnall 
defornnations): 




G = 



1 



pr 



tan e 



cos (0,50) 



where 
G 
d 



is the flexural rigidity (per unit width); 

is the angular deflection of the cantilever 
end; 

is the own weight per unit area (= mass 
per unit area x acceleration due to gravity); 

is the cantilever length. 



A,3 For ease of measurement, the method given 
in this part of ISO 9073 uses the cantilever length 
corresponding to the angular deflection 6 = 41,5°. 

For = 41,5°: 

Let / = L (overhanging length) 

It can be shown (see note 10) that 

r3 



pL^ 



(A.2) 



8 
On comparison with equation (A.I), we see that 

,3 

G = -^ = pC^ and 

O 

Therefore the bending length is half the overhanging 
length. 

NOTE 1 1 The reader is referred to the following articles: 

[1] Pierce, FT. "The handle of cloth as a measurable 
quantity". J. Textile Inst, Trans., 21 (1930) T 377. 

[2] BiCKLEY, W.G. "The heavy elastica". Philosophical 
Magazine, 17 (1934) pp. 603-622. 



A.2 For0-7,r 



tan e 



cos (0,50) 8 

Let / = C (bending length) 
then 



G=pC^ 



...(A.I) 



(Continued from second cover) 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final 
value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in 
accordance with IS 2 : 1 960 'Rules for rounding off numerical values (rew'sec/)'. The number of significant 
places retained in the rounded off value should be the same as that of the specified value in this 
standard. 
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